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[mm. i ] MT<m{t¥tm.%iis?z> z t zmi 

( 1 ) ElpHA*5.0tfi&T'<&& : 

( 2 ) &5Mzmz^m&mwcimx'h& ■. m 

(3) Tyryte&Vtifr^MJtvnt&pfcTX'. 

[f££JB3] KW#*2(CSi^75>'BSM*fcJ4K 

MMmi-&ts7 5 /mm s . i ca» 

<Da-75 9— fe\ 

(»*354 ] i -3 o^-rn*'tcia«wa-r 

[W#JS5] ffi?iJ#^lO530fiOG*^1834{4OA 
tX'nWI&nitMmWt&PWnZ 7 HO 1 1 

f££JS4(CfB©?)DNA|Sfffr. 
6 ] l«*JS4 Stfctt 5 Kfe®<ODNAfWt££ 
tf « -T 5 9 — tf 

[ff!*JS7 ] WEttOJW*? ?-TJBWe 

[f*#«8] IS*3S7fcie«^HlK«i§iiitli±IB 

75 9— t*<0«4^T&. 
[M*«9] WTOXg: 

(a) #30 (W/V) %jSfficOry^>'X7'J-t» 
l~3«VvfftjW::fafiOa-75 9— fe?£8sinU pH 
£4.o~6.ocmg-rsxg; 

( b ) m^iv^^ma-t^lM ; 

( c ) vx >y Y9 'yJfr-TJfrffcfcfT 3Xg ; 

( d ) pH£4.5CP£-f SIS ; fcitf 

(e) 7 5 y—VZmn LX . »fc£fBlS. 

[if*«io] laroxg: 

( a ) #30 (W/V) Xi8SOr>-ryX5 U-fc. ftm 
l~30VvfftjW:iSaOa-75 9— • if^SSDllL. pH 
£4.0~6.<H;:|9£#-&Xg; 

( b ) t&fatfri/V^&mn'tZZm ; 

( c ) i?x -y -vA-X-mittfioXU ; 

(d) pHSr5.5taS-fi.XS; 

(e) 0-75 9— b'Sr^mLT, WfcfcfHIg, £ 

[000 1] 

[*»0JW-*««4»H *fWBti«-759-tf. » 



coWmi ? - K-f & a -7 5 9— femiI&f£#ODNA 
BrfrCWr 5 . «-7 5 9— <£*4ite^ Sr-^tfDNABrfr 

%mmiKm&mz%mLx a-75 9— «te^ 

[0002] 

[t£*Oj$ffi] 1972^, Brocket.* o-Cfxn-Xh 
-yoiS^+J: Off^»iHi«I«Sulfoiobus*«#«l$n 

[0003] flfcf5\ «-75 9— «4l£< 

L-CtJO. £ft2Tat*Ott«Oa-759— fc>TX 

*#S*U SiiLtfJfflSilTV^. a-75 9— tfOvStt 

fliiif . xsstwwi. r>7 ycomitb ixtobti 
&xmx\ a-i , 4^;u3 v m&z^y mx-ta^m 

iz&^xtt. Ty7ymmm><-&<. mmnim 

yymttjni-mi. £m%mm*t>. j&oxvmh 

x»i. <^*, Tmizmmx'Z&im&a-7$y- 

-tfti. +ttttifi (pH6~8) KMapH$rt-P^tf>. X^ 
mTyTyn&Mimi%mtt&X''fTbh.X^&. i 

TyrynmitLUizm^xfifriizm&MX'm^b 

tl5^;k375 9— fe*OSapH*<4.5ftifif *>SJt«>. 
^klSi^T^t:. ?S^?gOpHSr4.5KlfflSrfl.^* J 

J: 0Ktt^frTT'O?S^XS<0fllfitt*%<»^ii-Cfc 
"3. Stt^frTTr > 7 5: t onJJffl a-75 

y—e<mmm*tix^h. 

[0004] . 

[mtfM&LXoti-hmmi *mn*. rni-^m^ 

,1 <7)Blfit£ .a-75 9— fe'S^SfK^ Sr^tfDNABrfr^ 
[0005] 

[fSSS-M^&^^^S] *^=J:^Jf » WTO 



(3) 
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( 1 ) SfpHtfS.OttiS-e&S ; 

(2) pH5.0tcfc»tl»£a^* < 100'C#j£TJ>S : fc«t 

If 

( 3 ) fyrxis ZT/tnvi'*;^ *><?>3&f&t?. 

P H5.0, NXTC. 3«BI«SRWItt. ^<fct50%W± 
[ 0 0 0 6 ] #4 U«*MK=fcvvCtt. WE« "7* 

[0007] #£u^iii6®fiH;:fcvvcte, fina«-7 
7 s . 

[0008] **S(cJ:*Uf , Ma«-TS7— fe'Srn 

[ o o o 9 ] if t uvammzts^xii* iuIbdnabt 

W1ififll#f- 1 0530ffi<9Ga>M834ffiOA4T ODNAffi 

Ofcjfe, WHO, *fcJjHW**ODNABWfeirt*. 
[0010] *»WcJ:*ltf. KftEDNAUfffrSr^tf a-T 

[00113 *»9!teJ:*ur, WEJW^-TJWI 

[00 1 23 *»»c iWf > HB»««HS*ifc*Si 

[0013] *JWUc Afltf , ETROIg : 

(a) **)30 (WA) SBSE^yryX9y-K. «-7 
55~t?$:»]U pH£4.0~6.0icillS-fSXg; 

( b ) «bjr^^Atas*rf *xa ; 

(d) pHfe4.5fclBW SXS; 

(e) ^ars9— if*wiBL-c, aft^ffdie. 

[0014] **5ifc itof , JilTOXg : 

(a) m> («/v) ifiBK^r^ry^^y-t. «-r 
59— tffcaanU pHt4.0~6.0fc:BBff 6XS : 

( b ) afly&^^A^aara-tsxs : 

(c) ^i7h; -y #-"C»rft*fT3Xg ; 
■(d) pH*5.5telHW"6Ig : 

(e) /3-rs5— tftsamLTWUfrfHis. 

[00 15] 

[0016] nj&tmwmi-ti>m£&a- 



[0017] «M»cJBV»4«nWtt. SffC&±T4i 

S4M0D-1^ (Appl. Environ. Microbiol. 60(12), 4 
559-4566(1994)) K0D-lt»4U)fflEllfKt#X 
^XSWtSBBSJrcaFKS^TiJO. *0*iHWttre 
RM P-150074|T*>I>. ifDKOD-lttti. iJEXIR 
fcEttiMvCOiJdfc. ^HSitfcittPyrococcusJR 
fcHHSSivOvfca*. *<0*^»iiom8fcJ: , 5\ DNAS 
IS (H4V7h'>x7-xy>''-7yy^tt») 
3*lTO*&nBank (fittKBK) B91.0 October. 1995+ 
Daily Update<02»T-?£fflVVfcl6S rRNA<9ffi?ljOjt 
KOD-l^tSPyrococcusgJ: Otit* t^Theriuococ 
cusRfciSfcT* S £ fc OS . 

[0018] *«WCfflV>*«t*fr««U"^ ##91 

(Appl. Environ. Microbiol. 60(12), 4559-4566(199 
4)) fcEttOttaftfrfciO. # Sgf£*>* HiJHW 

#3W>«-75 5— fef£^$-£Sfc*><#&S&ftfcL 
[ 0 0 1 9 ] iOJ: 3 (c LTigSt Lfcfft. 
W*tfW»*il4>fr«*fcM*ii** £ i: fc<k ot« 
tf, «n%. (miii. XSS-iK 7-feh 

WHKflitf, r-f+7D-^y^YC. 753 

mm. wmmxit. «-7s?— 
[0020] «• htiti^yyi^m^x . wm<?>£ op 

iff. ^Ilttfyry) «atc«KIHHI«rliiii. ass 

[0021 ] T>7y^cO#fflJ4, S^Sr^ttr ^7 

(TLO T'«ai-fl»-fc^J:OP / <.t# 
[0022] sspHfc itxsiiaJSti, TOttr^ry 
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[0023] a*se«tttt, mm^x-m*. 
m. mm. iocc) x—^m mm. 40. w, i 

■rhzbizmm^hzttfX'Zi. 

[ 0 0 2 4 ] a-T S 9— ttO*H4Bi. 8££SDS-tf 

r yry£-&tf*£«i8t::8}f U 4 y* at- r- bfc 
ft. y7W£*rfcU ftftfta?/!'* I*-K I 
olt. y/MNcS#LT^STyry£?6fe$-£&. £ 
<0t § a-7 S 5~feV)Ay F Ji. %&(0rt> H t LT 

await*. 

[00253 mn?mm&*<om&o t -7 s 5-*' 

fi^jEe^-^trDNAfrW^ Witf, Sif&SM*** 
[0026] j@#fM»1*tf)SfefefcDNAJi. ®8c£££ 

AKT4 DMAUXf— tf*JHVvCatt*4£fc.fcJ: 9f»*£ 
9*g±. fl];t{£Escherichia cottZBHWMl. 

v?v mm. umw&m-tv-vix) mmm 

7_y-y#jgj£$iisc: t ztmt ixfto . 
[00273 mtvfrfv-ycoffifrii. mmrnm 

com. &iv : mgtn<?>m%.%b'iz±i>)iFrbtiz>. s 

W?>75* * HSri*^ ^Escherichia coli£*§SU 

mm®. vvi—j*wmtotx--%.#fts\t5<. jkcsd 

S-NaOMI:;!ra;i-C^£t3Sa$-£*:fg. 
KJOiiit^ x^/-;t-imtJ: 



[0028] fl^rl*: ? n->&%(Da-7 5 5— <*3£ 

-wzm^s&twxL. zmmirf-x-mm® 
m^Mts^Mmt, &Gf&mz.omi.b ixm 

Zti&hVX'htilSntffiZlK^ff. #£L<liEsch 
erichia coli, Bacillussubtilis&^<Oi»fflJ&a { iJ£ 

[0029] 7iV3-x<rm&\t&miz\mT<r)$. 0 
CWILft* : &30 (W/V) m&cr>TyT>XyV- 
Hz. a-755— tf 2— 20 U/gESfcSBUn U pH£4.0~6. 

0~5nMIIJKtfJ|V\ »^L«iliDM~3iB^STi> 
h ; 5>x* h^ y*-T'105M20X:. 5^S?gfl:5:ff 

*«JKtr** ;pHSr4.5^Stl. : /;WnT59— tf 
4U/gDSSr^JITf«. (^3759— tf fc LTJi*ttffl 
^fc'cOfitefeA^tW^ffiffl^T'fcS**, Aspergil 
lusSiJtWtW^lfiLV^ ; 60^. 48^SBSfl:S:tT 

^^•costisaiaTyT-ySr^-r. ^fc, ^37$?- 

•tfffittJi:OTO<t dt:«l«L#& : 0.56S!<OTiIf§ttTy 
ry (pH4.5,M/10P®!1S»?R) 9ml^lml<0PSS:tn 
40-c, 30#iaRJ&S-£*:iSN 10 m<T)?)V3-XI,Z 
m-r&MKJlZtefrt&ft&Z 1*M (U) ki"*. 
[0 0 3 0] ^/l/h-^8!Ji«4^^Tii^l' 

a-xbmmizmmzLm. ^mcoxmmmbii 

<0X'h& : /3-75 5— *f5U/gDS^gW* (£-75 

y-*b ixa. mmito£vim%b'<r)m£to&* 
<r>i>(r>immmx'bz>tf. r-rxi^to^fftL 

\mT<omz®%tm l.awva^r ^ aryry 

SJRffi (PH5.5, W2mWM.mWL) 5mHC»«?glml€:SD 
40^T'20^-fSIRf5$-ti-, d^^TT'ltflSIClOO 
w gco^3-xffliOJi7C^Sr^-ri,?gttl: 1 *tt 
(U) 

[003 1] 

imm mt. mMLM*mfx*mi:ZMz%m 

[00323 HitMl f@»Hfc«coa&*^-S «-7 5 y 

( i ) s**4)««ia 

*%HHt'fflVM>K0D-l»$:l5a<O#S: (AppI. Environ. 
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Microbiol. W(12), 4559-4566(1994)) £EttO0.5X2 
216V»jy7'n-^Stfi (2216V>J y7o-*18.7g/L 
PIPES 3.48g/L. CaCl 2 -H 2 0 0.725g/L, 0.4 aL 0.2%Hf 
X'jy, 475mLAIi&* (NaCl 28.16 g/L. KC1 0.7 g/ 
L, MgCl 2 -6H 2 0 5.5 g/L, MgS0 4 -7H 2 0 6.9 g/L) , 
*500 mU PH7.0) 1,000ml CSS LT, 2 >J 7 WK9?6 

tfXKSHU (SI tfXT&lEiO. lKg/« l Ctift t . * 

ns£85±ix:c-ci4isiafc*u:. jnk*m 

*g*&7f£s (ftl.OOOd) SrlO.OOOr 

PBTKMHBKSS't^ltfci'JliMIL. HtftoiKfe (Mfc 
ftttK IS^^^^a-zW AIP-1010) t J: 0^5011 

/P3.36g£#*:. IWHSttOWe6»4»T<oa , )'C* 

5 : 0.»(OSffiKK (S&&K1 %i£S«fc 
tt?vry*0.2*W-NaOH||«» (pH4.5) OifjSL 
fcS) (C«ISa*?S0.5iiilSr»Pt, 10(TC-C'30^ISR*E-f 

6 (3.5-5>-MJ"*y*«W6> ic J: 9 
RjgfcfrT"?, 1 1 junolO^n-Xtcffli^ 

**y7/l^«-75 9-*fflttli6.43U/fC&9. *£*S 

14, Tie<OHJI0li2^SSfefrDNAi«ilffltLT<«^«ff 

[0033] <2)flUIJ 

( 1 ) <o«-7S9— tf^TIB^tt^ftT-C'rVry 
57 4- (TLC) THrtfc. 

[0034] gw ;^ftfyry (Mix) 

pH : 5.0 (0.2M PS?-Na0Kfg»g) 
i&Jg : loot; 

ftffllSfS : 0, 10. 30, 60. 120. 180. 240^13 

mmm ■. 2u 

WE*frTa-755— l?t#!B8*fcWSll (3*tl) 
$r^y^y;W60TLC7-U-h (*/l^ttI!) KXsKyh 
U 4 VTOtf;t'7;P3-^ : 7-fer->' : *~4 : 4 : 
2-Cm.&ZXV32A0ftW\Bffl&* (T-U V4ml, 

y'7i-*7;^, 7* h y200ml, 85% 'J >®c30ml 

<0*g£j£) £«f£U lorc-woftiBMiL'tafeStf 
■e/H^y*-*. TVun-xoSig&Si 

[00 3 5] (3) SSpH 

"T^ttr 1 %Jr-t-tf#pHcO0.2Mpg?-N«»?g 
£lU<0«-75?~ fe'i^lta^. 90X:, 30#ISI»££fi :3 5r 
-jfc. MSpH-C'OvStt$rl00%i: Urfc £<9#pHT?>ffl 



*tiStt£SlK*U:. 

[0036] dc7)0*»f)BB^^jD< . 2js:^BJ^a-7 
S 7— fe?<9SIpHt45. Oftifit'J) 6 . 

[00 37] (4)M3ia£ 
^ttr^rySrSMfcLT. pH5.0fcT30»fil#fflflE 
•ClU?)a-7$7~fe:£TKJS£-t*\ SfifflTCOfttt* 

100% t t % ozmx-mmm m 2 tc* 1 

iz. 

[0038] Z<r)m>t>Wbfr%ilB< , WJ^a-7 
$ 5— ifcOSiiaSJilOO^CftiST'JbS . 

[00 39 3 (5)i&g££tt 
0.2MB®-Na0H^ffi?g ( P H5.0) fc 1 U<Da-7$ 5— 
fcaoiT. 100X:t'40, 60. 120. 180#iag!iS8UIU * 

ft. *<9«£&£l23t;:*Uv:. 
[0040] znmi *)mt>irt:iB< > #3S B J?>«-7 
S7— Wi, KXTC* P H5.0<0*frT , C3l«W!MHIUfc 
fit tc v t> , ^=Sr < fc 1 50%&±<r>m. t T v > 

[00413 ( 6 ) sDs-^y 7^ UiPT s h y;wm^* 

i2%<?)^ y r? y ^7 s FffiS^sos-^ y 7 ^ y ^7 5 

tt. WT<0^rT^vStt^feK«J: Off ofc. IP*>. m§v 
l%^ttr>7y**tK).llfiffiS-Na 

0H«Sf?S (PH5.0) fcgatL. 8rc-C304HS-f V***. 
-Ft*, ^**ftt, *a^)^S:0.005%I 2 -0. 

05%Ki*j§?«twOtt. y^izmix^ifyry 

«-759— UrtWVO' 

>J5— tfb (Mw: 94,000). *MH}f7;W75y (Mw : 67. 
000) , 00 67;P7$y (Mw: 43.000) , McI^K^ 
(Mw: 30,000). h >J 75^4 >-tt'*- (to : 20,10 
0) S-fflV\ 2js^BB^a-75 7— fe'tlSJ^frT^IW^ 
;7v ^_ 7 -ij»j7>-hy;t/-R-2 50 (CBB)CJ:') 

[00423 JEU*^ . *WM>a-T S 5-^4. ®S 

^^rr*StifcWf!ftttSr«K>SHt «-7 S y— 
[00433 ^M2 a-7S5— fe'S^iUsi^? 

( 1 ) K0D-l«c*>^&fettDNA<7)tS!S 
Slifi«?lJlOit«Til^iX^a«slg2:10nil^A^g (50m 
M Tris-HCl. 50mM EDTA. pH8.0) C®SSL, S't^fi 

(8,000rpm. 51ffl. fci 3ml^l5% 
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1 %N-9»7 V/U-fJUzi i/>*%tj Ajgi£3ml Sr&Jnl- 
tz . £ comz § t> K5. 4g<o^-fb-fe ^ i: lOmg/mi 
-fkxf-i/»>A^a300//lS:aiiniL, 55,000rpm. 16B* 

fc. nhiUz^imm^hn-y^y-^manzX 

Oa-fbXf-^^A^I^^, TCflgft (10mM Tris-HCl, 
O.lmM EDTA, P H8.0) K» LT-£i§tff U &fc#DNA£ 

10 0 44] (2) ys7h^D-a^Ci5* 

fc. ±ie<7)PstIT*«JifSfUtpUC18fcJ:I/S5fe*DNA$: 
tiXZl : l<7)giJ-£fc$:6J:3£S-£U DNA94 7'- 
y 3 y*-yh (£?Iii*t88) ^ffl^TM#Sra^S^ 

1004 5] RliZlittmiTJZ-S KSrEscherichia 
col iJM109iOr? y tf y UrMC^jD t , *4H;:30#|g 
ifcgL^, 42^T2^0«iBL^. .1 ft £ 1.5ml Ob 
';7byi%, H#x**0.5%. NaCl 0.5%*>£>£S 
Wfi (OT r LB^«j tv^ ) KraaiLT. 37C?m 
0£gU:. Zcr)%mm$\00us/nl7>? : sV>. 200 
jug/ml 5-/nt-4-?on-3-' f y H!J/U-/3-D-^9^ 
bf9/yF (X-gal) , 24jug/mM VrotTA^S-D- 
f-jJ-^9^M?9y^H (IPTG) Sr-i-tfLB«^tSffitM 

Wtt*»oSfe<»D3 Q^-^SEscherichia col i^Rfe 

*^J§Jfitc^aL. 37°CT'-£lg#&. ^fitryry* 
^gifi (-bU-y^X ( Btt?ttl) 0.5%, 0.2MSS6 
-NaOHJg«?« (PH5.0) , «K2%) £®IU 60'C? 

2 Bia«iait3D--^Hco^ y r-v-yojg(£S 
[00 4 6] ( 3 ) wm$mtm a-\m) m.m 

( 2 ) tH^>ilJtT-16ft2r200ilcOLB^Jfi (lOOxig/mliO 
fc. iS^^4«f^StIPTG^gi^linMfc5rl,«kd^ 

*)tmi. mfttvmm-ibmMm <pH5.5) km 
ohbu mT-cmgmmzxommimi. m 
mmizxvmmm. mm&titz. zmms. 

KfBSioSDS-tfy 7? U;l/7 5 h^Vi^&lifc.ktfif 



m-&*fkW?>a-7$.y~ tfFWL 43,000tti£C:?St£ 
AyF£4£fc. tfz. ^^Escherichia coliJM109O 

[0047] ( 4 ) 9 D--y^$iTJtDNABffrO«l2 

( 2 ) x&t>tim-\mfrt>. jaT^«SfcJ:^-cr9 

X$ KDHAtftfflLfc. W^* T-lofcfclOOjug/m^yK' 
x 'J y £-£t* LBtgifcsoomi tc jga U . 3TC-C-«g O 

m^mnzi. yiwus. mmm (somM 

?)V3-X. 25mM Tris-HCK lOmM EDTA N pH8.0) 8b1 
^St. liUCSOng/nlUVf— A^2mlS:jDi., 
*+fc5^ISIfe#. ^V>tSDSjgJ8[ (0.2N NaOH, 1%SD 
S) 20mlS:llPt. **(ClO»^fc§. SMMK^y^A 
(PH4.8) 15115:30^.. *+^30^t5§. Jl'C^gl^ 

^.Sh'DNASrHllRUc HJIR Lfc79^ S FDNASr 8ml O 
TE^t^iBL.. ZO^g/mlk^SidfcRNaseA^Jn 

-^jt^T79>5.5 FIWA$rtlllRU CitSr 9ml<0TE^ 
ftfcjSIStrt:. #^>^79XS HDNA5: (2) £K88 
tfMftftTPst'KCTflJKU l%7^D-^y^«^ 
KSrffVK A/HindIII digest- *X174/HaeI II dige 

st (mmtm) tv^ x^-t-ttx. 79x5 f 

DNA±«oi$ADNABT>tO^^$?ra!l«tfei:i-?)s «%.2K 
bT'^o^. &iS. *r9^.5HDNAS:pAA-7i:^L 
fc. 

[0048] ( 5 ) ? o-xy ^StutDNABffr^^ 

TyX 5 FpAA-7±O#ADNA|ffi^li»i;?iJc0^Ofc 
SPgW^«atcJ:-5T^«@E?iJ9^ffl79X5F^ 

gpgW5C«ffifc(S^ay-7xyxfflTU-y a y^ >y 
h (Sffiittt®!) ttz. y'r^^fvatJiAutoRead 
Sequencing Kit (77^7^710?) fcfflO. A.L.F.D 

NAi'-^xy^-ii (7r7Uvy7ttS) fc«tO*S*ffi 

[0049] *<?te¥k. if ADNABffr(OtISS^I{±. E 
1 kZmTM. 0 X'h *) s £ , If ADNAffi 
J%-*>£JW2179bpT*ofc. *^#^>it^DNA|frfr't'fc: 
Mffi $ iifc fc*:03r-7y y — r y ?y is-Mi&ffl 

mcomm*T2t t z*-tT$.stmm$&x'\,vz. 

7$ /Kffi^J^^D^Pyrococcus furiosus DSM 3638fic 
i*0»^tt«-7S9— fe' (MgS&lflSSWO 94/19454 
<07Sy«BWkttKtfcki*. **fcbfcof 

[00 50]^gpiJ3 

( 1 ) «ft*^^AfcJ:4JcJtflaWR 



(7) 



®ffi¥9-l 73077 



JUSr&ftUc. «-rS7-fe'?:0.1 M&fg$gffi$ (pH6. 
0) £150 DUN/mHC&S.k'pfcflni. ^fl^^^^AO 
tfc<ilmMfcJ:tfg« (t>-yT-^#100) 0. 10, 20, 

mzl 9££ft3ix* Z. b ffTfiZtitz. l DUNJi l v< 

l/^ 3 fyr>S« (PH6.0, H/10IHMMKK) 10 ml 
iZlmUVmZtol. 40-C. ltfEtfUHSitt:^ I 2 M 
fefiSr l^$-frS«ttt^Ht-S. 
[00 51] (2)SM^ia^S 

S : $30 <W/V) XjgSOryryx^'J-fc. a -7 5 
5— fc*5~15 DUN/gD5£8£&nU pK£ 4.0-6. Olzm&t 



g#&V\ Sf^t<«1^3m^eTS>l> : ^'x«y h 
?-y;fr-T105~120 , C, 5#ltliS'{t;£?r 3 ; g2jsW£t± 
*Mti*gT'*>Stf. 90~95*C? 
JUJJ&iSIS&fi^ff o . 0~45#ISm£#$f>ST'J>l. ; 
pH£4.5£iffl&-fl> ; AspergillusJSiJU^nrS^- 
*'4U/gDS^«-fl. ;60*C, 48B*|giHl:£fi : -?. KJE 

[0052] r>ryjtS30 (W/V) 2, |?£315 DUN/g 
DS. ^b&^^^^SJSlnM, *8KbpH6.0, flHtiUEUS 

S^0^lt^{i45^ISi:fC/;l'3-X (Gl) 
[0053] 

[m] 





Cl<» ' 


C2C8) 


G8(» 


G4<(S0 


0 


95.732 


1. 348 


1.649 


1. 271 


45 


95.648 


1.286 


1.857 


1. 209 



[0054] (3)Mm?>m 
ryryffl&o (w/v) Z, HSiftis DUN/gDS. «fc«r^ 

i^^jgjg 1 mM, aHEMaos-c ( mticuyx 7 h ? 

. ^i^fa45^ia^^#-CiatoHSr4.0 
~6.0<9|§T&fc£-<i-C, (Gl) <9£)£ft£ 

«gUS. ^*Sr*2£*-r. COttRfrfc, pH4.0~p 



[00553 
[*2 3 





Cltt) 


C2(« 


G3tt) 


G4<(») 


6.0 


. 94.088 


1.755 


i. 821 


2.336 


5.0 


92.426 


2.606 


1. 627 


3. 341 


4.0 


95. 934 


1.909 


0.852 


1. 305 



[0 0 561 W*«4 V/Ph-Xc«r 

( 1 ) mmsam 

■71V v -xogit{±sMiTii^3-x t mmz$m 
^mxmimrcobn'ox'ht ■. 0-7 s 

9— X5ty&VS*mhtt*Z> : 48i$IS»iftSrfr 0 . 
RJSi. HPLC£fflvvt«ltf>5£fifcJ: OWiUf*. 
[00 573 T>T>mmO (W/V) X, ||£fil5 DUN/g 

ds, JB-ft^;w^^^i§SiBM, ?R-(bpH6.o s SNtaifciis 



m^o^mttiitmmbLx-7/vh-x (G2) 
mx'hizb^mtitz. 

[00583 
[H33 



®>&R® CI (8) 02(g) G3(8) G4<(8) 
0 1.493 60.001 14.886 23.620 

45 . 1.974 56.911 17.780 23.335 



[00593 (2)mm<r>m 

T>T>W$30 (W/V) 3L ®mmi5 DUN/gDS. mt*t>v 
>y;5r-£<5M) , B£^5#ia«^Tig'fb>H£4.0 



~6.0^(a"C^fl:$-t*-T, (G2) <D£j£fl£ 

ISMfcfc* pH4.0-pH6.0^g|T{±?S'fblStC|| 



(8) 



!^F9-17307 



miz i>gmzgtf%^z t z<D&m<?)?HT'imtt. i o o 6 o ] 







G2(X) 


G3(X) 


G4<(» 


6.0 


2. 643 


55.835 


18.538 


22. 984 


5.0 


2.686 


55. 629 


18.672 


23.013 


4.0 


1.307 


61.642 


10.092 


26. 959 



[0061] 

[0 0 6 2] *J6W^a-7S5— tf«4iBfiff- 

tit:, zuz, znwmm. ummmmxm 

CTGCAGGTCG AGGCTGAAAG AATAGTTATG 
GACAGGGAAG CCCTCAAGGC CCTTATAAAG 
CAGCCAGTCA TAAAGAGAAT TTCAGATGCC 
CACCTCaCA ACATGCTCGT CTTCTTCCAG 
GTTAAAGACC TCATCTCGTT CTGATGCATC 
AAGTTGTTGG CAACTCCAAC GTAACATAAA 
AGTAATGTTC TCCAATGTTC TTAAATGGCA 
TAGAGACACC GCTGAACACA GAGGTGGTTC 
CATGTTTTTC GTAGTGAGCA TGGCTGCCGT 
GGAACTCGAA GAAGGCGGOG TTATAATGCA 
AATCTGGTGG GATACAATCA GAAGCAAGAT 
CATCTGGATT CCGCCAGCCA GCAAGGGCAT 
ATACGACTTC TTCGACCTCG GCGAGTACAA 
CTCAAAGCAG GAGCTTATCA ACATGATAAA 
AGCTGATATC GTCATAAACC ACCGCGCGGG 
GGACTACACC TGGACGGACT TCTCGAAGGT 
CGACHCCAC CCCAACGAGG TCAAGTGCTG 
CATAGCCCAC GAGAAGGAGA GGGACCAGCA 
CGCCTACCTC AGGAGCATCG GCGTTGATGC 
AGCGTGGGTC GTCAAGGACT GGCTCAACTG 
GGACACGAAC GTTGATGCAC TCCTCAATTG 

cncccGac tactacaaaa tggaogaggc 

TGATGCCCTC CAGAACGGGG GAACCGTCGT 
TGTAGCAAAC CACGACACCG ATATAATCTG 
CACCTACGAG GGCCAGCCCG TCATATTCTA 
CAAGCTTAAC AACCTAATCT GGATACACGA 



[0063] 

asmi 

[0064] 
E^CDJIS : 2179 

E^J^ffiS : g e nom i c DNA 



^:K0D-1 (gt£#^FERM P-15007) 



ATACTCGAAA 
GAAGTCCTCA 
AACATTGAAC 
AGCTGCGAGC 
CATTCTTGTT 
GACACAAAAC 
AAACTTAAAT 
CATGAAGAAG 
TGCACAGCCA 
GGCCTTCTAC 
ACCGGAGTGG 
GGGAGGAGCT 
CCAGAAGGGA 
CACCGCCCAT 
CGGAGACCTC 
GGCCTCGGGC 
TGACGAGGGC 
CTGGCTCTGG 
CTGGCGTTTC 
GTGGGGOGGC 
GGCATACTCG 
CTTTGACAAC 
CTCTCGOGAC 
GAACAAGTAC 
CCGCGACTAC 
CCACCTCGCG 



AGAGTGGCTT 
ATACAATOGA 
TGACGGAGAT 
TCTGCGATCA 
AATTTCTATT 
CAATATTGAG 
ATTTCACCAG 
TTTGTCGCCC 
GCTAGCGCCG 
TGGGAOGTTC 
TACGAGGCTG 
TATTCAATGG 
ACAGTTGAAA 
GCCTACGGCA 
GAGTGGAACG 
AAATATACCG 
ACATTTGGAG 
GCGAGCGACG 
GACTACGTAA 
TGGGCCGTCG 
AGCGGQGCCA 
ACCAACATCC 
CCGTTCAAGG 
CCTGCTTATG 
GAGGAGTGGC 
GGTGGAAGCA 



CCAGATAAAG 

AcrccGaa 

AGAGCTGTTC 
CGCGAAAAGA 
TTGGACTTTC 
CATTGTGCAT 
CAGTGATACA 
TGCTCATAAC 
CAAAGTATTC 
CAGCGGGAGG 
GAATCTCCGC 
GCTACGACCC 
CTCGCTTTGG 
TAAAGGTCAT 
CGTTCGTTGG 
CCAACTACCT 
GTTTCCCAGA 
AGAGCTACGC 
AGGGCTACGG 
GTGAGTACTG 
AGGTCTTCGA 
CGGCCTTGGT 
CCGTAACCTT 
CTTTCATCCT 
TCAACAAGGA 
CGAGCATAGT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



(9) 



»BBT9-1 730 7 7 



CTACTACGAC AGCGACGAGC TGATQTCGT GAGGAAOGGC GACTCCAAGA GGCCGGGACT 1620 

GATAACGTAC ATCAACCTCG GCTCTAGCAA GGTOGGAAGG TGGGTGTACG TGCCGAAGTT 1680 

CGCGGGCGCG TGCATCCACG AGTACACCGG CAACCTOGGA GGCTGGGTAG ACAAGTACGT 1740 

CGAGTCGAGC GGCTGGGTCT ATCTOGAAGC TCCAGCTTAC GACCCCGCCA GCGGGCAGTA 1800 

CGGCTACACC GTCTGGAGCT ACTGOGGGGT TGGATGATAG CCCCCCTTTT CATTCCTTTT 1860 

GGATTTCATA GACCTCATCC GTTAGATAAT TTCCTGTAAC TCTCTCGACC GGAATCTCAA 1920 

CCGTCCCATT TCCTGTTTCA ATTCTTACCA GCACATCGTA GAGCCTCCCC CTCACTTCGA 1980 

CGGTCTOGTT CACGCAGGTG GTCTCATTCG CTGTCCTGAA CTTGAAGATT AGTATTGCAT 2040 

TCCTCTCTAG GCTGTAACCT ATGTAAATGG CATTGAGACA GCCGGTCAAG GTTATGCGTC 2100 

TCGTTAAGGC ATCATCAAGA GTTTTGTAGC AGTTCTCTCT CCTGAAAACA AAAGTGTCAT 2160 

TCTGGCTCTC CCCCTGCAG 2179 
[0065] Efllflfi: 
[E0J*#2] >#US/-:1»R 
Wft<r>&% : 435 mmWM : S6U 

Ala Lys Tyr Ser Glu Leu Glu Glu Gly Gly Val lie Met Gin Ala Phe 

15 10 15 

Tyr Trp Asp Val Pro Ala Gly Gly He Trp Trp Asp Thr He Arg Ser 

20 25 30 

Lys He Pro Glu Trp Tyr Glu Ala Gly He Ser Ala He Trp He Pro 

35 40 45 . 

Pro Ala Ser Lys Gly Met Gly Gly Ala Tyr Ser Met Gly Tyr Asp Pro 

50 55 60 

Tyr Asp Phe Phe Asp Leu Gly Glu Tyr Asn Gin Lys Gly Thr Val Glu 
65 70 75 80 

Thr Arg Phe Gly Ser Lys Gin Glu Leu He Asn Met He Asn Thr Ala 

85 90 95 

His Ala Tyr Gly He Lys Val He Ala Asp He Val He Asn His Arg 

100 105 110 

Ala Gly Gly Asp Leu Glu Trp Asn Pro Phe Val Gly Asp Tyr Thr Trp 

115 120 125 

Thr Asp Phe Ser Lys Val Ala Ser Gly Lys Tyr Thr Ala Asn Tyr Leu 

130 135 140 

Asp Phe His Pro Asn Glu Val Lys Cys Cys Asp Glu Gly Thr Phe Gly 
145 150 155 160 

Gly Phe Pro Asp He Ala His Glu Lys Glu Trp Asp Gin His Trp Leu 

165 170 175 

Trp Ala Ser Asp Glu Ser Tyr Ala Ala Tyr Leu Arg Ser He Gly Val 

180 185 190 

Asp Ala Trp Arg Phe Asp Tyr Val Lys Gly Tyr Gly Ala Trp Val Val 

195 200 205 

Lys Asp Trp Leu Asn Trp Trp Gly Gly Trp Ala Val Gly Glu Tyr Trp 

210 215 220 . 

Asp Thr Asn Val Asp Ala Leu Leu Asn Trp Ala Tyr Ser Ser Gly Ala 
225 230 235 240 

Lys Val Phe Asp Phe Pro Leu Tyr Tyr Lys Met Asp Glu Ala Phe Asp 

245 250 255 

Asn Thr Asn He Pro Ala Leu Val Asp Ala Leu Gin Asn Gly Gly Thr 

260 265 270 

Val Val Ser Arg Asp Pro Phe Lys Ala Val Thr Phe Val Ala Asn His 



(10) 
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275 



280 



285 



Asp Thr Asp He lie Trp Asn Lys Tyr Pro Ala Tyr Ala Phe lie Leu 

290 295 300 

Thr Tyr Glu Gly Gin Pro Val He Phe Tyr Arg Asp Tyr Glu Glu Trp 
305 310 ( 315 320 

Leu Asn Lys Asp Lys Leu Asn Asn Leu He Trp He His Asp His Leu 

325 330 335 

Ala Gly Gly Ser Thr Ser He Val Tyr Tyr Asp Ser Asp Glu Leu He 

340 345 350 

Phe Val Arg Asn Gly Asp Ser Lys Arg Pro Gly Leu He Thr Tyr He 

355 360 365 

Asn Leu Gly Ser Ser Lys Val Gly Arg Trp Val Tyr Val Pro Lys Phe 

370 375 380 . 

Ala Gly Ala Cys lie His Glu Tyr Thr Gly Asn Leu Gly Gly Trp Val 
385 390 395 400 

Asp Lys Tyr Val Glu Ser Ser Gly Trp Val Tyr Leu Glu Ala Pro Ala 

405 410 415 

Tyr Asp Pro Ala Ser Gly Gin Tyr Gly Tyr Thr Val Trp Ser Tyr Cys 
420 425 430 

Gly Val Gly 



435 



[01] 0-TS9— tfO^HKfclt£ffi*tiStt£3H" 

[02 ] pH5.0TO#ffl«fcfcft&ffl*t«tt£*'f ?7 
7Xhh, 

[03] pH5.o, m^zxm^^mk^Ltz^vm 



[04] KOD-ltfcfc.ktfP.furiosus DSM 3638t*A5lW0a 
-7 5 7— fe'OT S J IStfiJ Srlfcifc-f &®?t>l . 
[05] a -7 5 9— tf<D£S£tt(3&tt#/l'i"7A*<t$ 

mtmzifcf ?7 7Xhh . 



[01] 



[02] 




100 




50 



0 



AD 45 50 55 



0 



80 90 



100 CO 
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[03] 




60 120 180 MM 



[04] 



kod-i 



AKYSELEEGGVIMQAFYWDVPAGGIWVWDTIRSKIPBinfEAGISAlWIPPA 

Ml IIHIMIMMIIIM llllll I I I 1 1 1 I t 1 I I f 1 1 

P.furiosus DSM 3838 AKY LEIE EC<^IM(^riTfllOVP66GIWfifDHIRSKIPCWY EA<SI5AIWLPPP 

fqij.1 SKGM-GGAYSMGYDPYDFFDLGEYNQKGTVETRFCSKQELIM^IINTAHAY 
1 1 1 1 II I I i I 1 1 1 1 1 llllll I J 1 1 1 II I I llllll 

?. furious DSN 3838 skgmsgg-ysmgydpydyfdlgeyyqkgtvetrfgskeelvrliqtahay 

rn „ . GlKVIADIVINHI^GGDLEWNWvGDYTWrDFSKVASGKYTANYLDFHPM 

l0D ' } 1 1 1 1 1 1 1 1 1 i 1 1 1 1 n 1 1 1 1 m 1 1 1 m 1 1 1 1 1 1 1 J 1 1 1 1 1 1 1 1 1 1 1 n i 

P. furiosus DSM 3638 GIKVIAOWINHRAGGDLEWKPFVGDYTWTDFSKVASGKYTANYLDFHPN 



EVKCCDEGTFGGFPOIAHEKEWDQHWLWASDESYAAYLRSIGVDAWRFDY 

i iiiiiii niiii i inn in i 1 1 1 1 1 1 1 1 1 1 1 i inn 
P. furiosus DSM 3638 eihccdegtfggfpdichhkewdqyvuwksmesyaaylrsigfdgwrfdy 



K0&-I 



VKGYGAWA/KrmNWWGGWAVGEYWDTNVDALlNWAYSSGAKVFDFPLYY 
III Mill I I f 1 1 I 1 1 1 1 1 1 f ! I I ! I I K I 1 1 I HI I I II 111 II HI 

P.furiosus DSM 3638 vkgygavwrcwlwwggwavgeywdtnvdallswayesgakvfdfplyy 



IOD-1 



KOD-1 



kmdeafcwtnipalvdalqnggtvvsrdpfkavtfvanhdtdiiwnkypa 
i i i i i i i r mini inn mm mmmmmi 

P.furiosus DSM 3638 KM0EAFDNNN3PALVYALQNGQTVVSRDPFKAVTFVAHH0TDIIWNKYPA 
vnr , . YAFILTYEGQPVIFYRDYEEWLNKDKLKNLIWIHOHLAGGSTSIVYYDSD 

m ~\ ii minimum mm in mini mini mn i 

P. furiosus DSM 3638 YAFILTYEGQPVIFYRDFEEWLNKDKLIHLIWIHOHLAGGSTTIVYYDND 
v ^ , ELIFVRNGDSKRPGLITYINLGSSK-VGRIWYVPKFAGACIHEYTGNLGG 

K0&-1 m i mm mm ii n i n mm mn mini mi 

P furiosus DSM 3638 ELIFVRNGDSRRPGLirYINL-SPNWVGRWVYVPKFAGACIHEYTGNLGG 



K0D-1 

P. furiosus DSM 



WVDKYVESSGWVYLEAPAYDPAS GQY GYTVW5YCGVG . 

mi i nm m i in imim 

VTVDKRVDSSGWVYL EAPPHDPANGY YCYSVWSYCCVG . 



50 
SO 
99 
99 
149 
149 
199 
199 
249 
249 
299 
299 
349 
349 
398 
398 
435 
435 
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[CalaM] 




uo 

100 






~ M 
* 


t V 




■ MO X 

**xso% 

eWISO* 




IK 40 














» " " Sic^ 116 110 110 
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ct2>?w» wan 

ixm&tommm inn 



JP9173077A2: ULTRATHERMORESISTANT ACIDIC ALPHA-AMYLASE AND DNA FRAGMENT 
PRODUCING THE ALPHA-AMYLASE 



IMANAKA TADAYUKI 
NAGASE SEIKAGAKU KOGYO 
KK 



PROBLEM TO BE SOLVED: To obtain the subject new enzyme 
holding the activity even in boiling water, having an excellent 
starch-liquidizing ability even under an acidic condition, and useful 
for improving a starch-liquidizing process, etc., by culturing an 
ultrathermoresistant bacterial strain KOD-1 and subsequently 
separating the enzyme from the culture solution. 

SOLUTION: This ultrathermoresistant acidic -amylase has an 
amino acid sequence of the formula or the amino acid sequence of 
the formula wherein one or more amino acids are deleted, added or 
replaced, has the optimal pH of approximately 5.0 and the optimal 
temperature of approximately 100°C at a pH of 5.0, and retains the 
activity of at least 50%, after thermally treated at a pH of 5.0 and at 
a temperature of 100°C in the absence of starch and calcium ions 
for 3hr. The new -amylase has a starch- liquidizing ability under 
acidic and high temperature conditions, and thereby is useful for 
improving a starch-liquidizing process, etc. The enzyme is obtained 
by inoculating the ultrathermophilic bacterium strain KOD-1 (FERM 
P-15007) on a culture medium, culturing the bacterium at 85°C for 
14hr, centrifuging the cultured solution, and subsequently 
concentrating the obtained supernatant with an ultrafiltration 
membrane. 
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